Effect of advanced glycation end products on endotoxin-induced TNF-alpha, IL-1beta and IL-8 in human peripheral blood mononuclear cells.
Advanced glycated end products (AGE) are endogenous proteins that have formed covalent complexes with sugars by a nonenzymatic process. Being proinflammatory molecules, AGE are thought to contribute to chronic systemic and local inflammatory processes associated with pathological changes in various diseases. In patients with end-stage renal disease, AGE are believed to play a role in the progression of atherosclerosis and worsening of renal failure. In patients receiving hemodialysis, AGE are thought to contribute to the inflammatory components of the therapy, particularly in diabetic patients. In the present study, AGE were produced using 5% human serum albumin (HSA) and 50% glucose, both used for intravenous infusion into humans and both released after strict control for endotoxin content. The presence of AGE formed by HSA and glucose was confirmed using 2 independent assays. The inflammatory properties of these AGE were assessed using synthesis and release of the proinflammatory cytokines interleukin-1 (IL-1), tumor necrosis factor (TNF) and IL-8, a chemokine. Alone, AGE did not induce these cytokines from peripheral blood mononuclear cells (PBMC) obtained from 14 healthy human donors. However, in the presence of 1 or 10 ng/ml of endotoxin, AGE augmented the production of IL-1 and TNF above that induced by endotoxin alone. Although the amount of augmentation of LPS-induced cytokines by AGE varied between the blood donors, the response was consistently observed and reached statistical significance. The augmentation of cytokine production was confirmed using AGE prepared with different lots of HSA and glucose. These results demonstrate that in the strict absence ofendotoxins, AGE are formed that do not stimulate cytokine production from PBMC of healthy donors, however, AGE significantly augment the synthesis and release of proinflammatory cytokine in the presence of low concentrations of endotoxins. The data suggest that renal replacement therapies should consider the role of microbial products in potentiating the biological consequences of naturally formed AGE and their potential to contribute to systemic and local inflammation in renal replacement therapies. Therefore, although the formation of AGE is unavoidable, excluding microbial products during renal replacement therapy should reduce the pathological consequences of AGE.